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(57) ABSTRACT

A single-layer projected capacitive touch panel has a glass
cover, a touch sensing circuit layer, an mnsulating 1nk layer, a
conductive wire layer, an isulator layer, a conductive glue
layer and a flexible printed circuit (FPC) board. The touch
sensing circuit layer, the msulating ink layer, the conductive
wire layer, the insulator layer and the conductive glue layer
are mounted on a circuit surface of the glass cover in
sequence. The insulating 1ink layer covers the touch sensing
circuit layer and has multiple through slots. Each through slot
1s filled with an electric conductor. The FPC 1s fastened on the
conductive wire layer by a conductive glue layer. Therefore,
the touch panel of the present invention 1s thinner, provides
better penetrability and costs less than conventional projected
capacitive touch panels.

6 Claims, 12 Drawing Sheets
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SINGLE-LAYER PROJECTED CAPACITIVE
TOUCH PANEL AND METHOD OF
MANUFACTURING THE SAMEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a single-layer projected
capacitive touch panel and a method for manufacturing the
same, and more particularly to a single-layer projected
capacitive touch panel in which a single glass layer 1is
required, and a method of manufacturing the same.

2. Description of Related Art

The advancement of touch panel technology has resulted in
many consumer electronic products such as personal digital
assistant (PDA), global positioning systems (GPS) and the
like being equipped with touch panels.

Before 1IPhone™ was released, resistive touch panels were
generally used on small size portable electronic devices
because they had suificiently matured to keep costs low and
bereliable. However, resistive touch panels cannot track more
than one finger so resistive touch panels cannot resolve mul-
tipoint touches. After iPhone™ was announced, projected
capacitive touch panels became desirable because it enables
multipoint touch.

With reference to FIG. 5, a conventional projected capaci-
tive touch panel comprises a glass base (91), a touch sensing,
circuit layer (92), a conductive wire layer (93), an insulator
layer (94), a conductive glue layer (95), a flexible printed
circuit (FPC) board (96), an optical glue layer (97) and a glass
cover (98). The glass base (91) has a circuit surface (911). The
touch sensing circuit layer (92) 1s composed of single-layer
touch sensing circuits, and the touch sensing circuit layer (92)
and the conductive wire layer (93) are formed on the circuit
surface (911) of the glass base (91) and are electronically
connected together. The 1nsulator layer (94) 1s formed on and
covers the conductive wire layer (93), and the insulator layer
(94) has a breach to partially expose the conductive wire layer
(93). The conductive glue layer (95) 1s formed on the breach
of the msulator layer (94) to cover the exposed conductive
wire layer (93). The FPC board (96) 1s adhered to the con-
ductive glue layer (95) and electronically to the conductive
wire layer (93) via the conductive glue layer (95). The optical
glue layer (97) 1s formed on the touch sensing circuit layer
(92) and the 1mnsulator layer (94). The glass cover (98) has an
operating surface (981) and an adhering surface (982). The
adhering surface (982) o the glass cover (98) 1s adhered to the
optical glue layer (97). The operating surface (981) of the
glass cover (98) functions either as a touch surface or a
protection cover to protect the touch sensing circuit layer
(92), the conductive wire layer (93) and the conductive glue
layer (95) on the glass base (91).

Since the conventional projected capacitive touch panel
requires two glasses (91, 98), and the two glasses (91, 98) are
fixed by the optical glue layer (97), the conventional projected
capacitive touch panel has the disadvantages.

1. The optical glue layer (97) 1s positioned between the
glass base (91) and the glass cover (98) so reduces penetra-
bility of the conventional projected capacitive touch panel.

2. Adhering the two glasses (91, 98) requires great accu-
racy so ailecting manufacturing vield rate. Current tech-
niques cannot provide high accuracy of adhering the glasses
for increased yield rate of manufacturing the conventional
projected capacitive touch panel.

3. The msulator layer (94) and the FPC board (96) may be
visible from the operating surface (981) of the glass cover
(98) because the optical glue layer (97) 1s transparent. When
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installing the conventional projected capacitive touch panel
on an electronic device, a casing on the electronic device must

be designed to have opaque rims to cover the msulator layer
(94) and the FPC board (96 ). However, such design limitation
restricts application and 1n also requires accurate machining,
so further raising costs and reducing manufacturing yield.

To overcome the shortcomings, the present invention pro-
vides a single-layer projected capacitive touch panel and a
method of manufacturing the same to mitigate or obviate the
aforementioned problems.

SUMMARY OF THE INVENTION

The main objective of the mnvention 1s to provide a single-
layer projected capacitive touch panel in which a single glass
layer 1s required, and a method of manufacturing the same.

The projected touch panel 1n accordance with the present
ivention comprises a glass cover, a touch sensing circuit
layer, an insulating ink layer, a conductive wire layer, an
insulator layer, a conductive glue layer and a flexible printed
circuit (FPC) board. The touch sensing circuit layer, the insu-
lating ink layer, the conductive wire layer, the insulator layer
and the conductive glue layer are mounted on a circuit surface
of the glass cover 1n sequence. The insulating ink layer covers
edges of the touch sensing circuit layer and has multiple
through slots. Each through slot 1s filled with an electric
conductor to electronically connect the conductive wire layer
with the touch sensing circuit layer. The FPC 1s fastened on
and electronically connects to the conductive wire layer by a
conductive glue layer.

The method 1n accordance with the present invention com-
prises steps of:

providing a glass parent board divided into multiple glass

covers, and each glass cover having an operating surface
and a circuit surface;

forming touch sensing layers respectively on the glass cov-

ers, and each touch sensing layer partially formed on the
circuit surface of each glass cover, having multiple
edges and composed of single-layer touch sensing cir-
cuits;

forming insulating ink layers respectively on the touch

sensing circuit layers, and each insulating ink layer

formed on and near the edges of each touch sensing

circuit layer to partially cover the touch sensing circuit

layer, and each insulating ink layer having multiple

through slots corresponding to and exposing the touch

sensing circuit layer covered by the insulating ink layer;
forming electric conductors in the through slots;

forming conductive wire layers respectively on the insu-

lating 1nk layers to contact with the electric conductors
so the conductive wire layers electronically connect
respectively to the touch sensing circuit layers via the
electric conductors;

forming insulator layers respectively on the conductive

wire layers, and each insulator layer having a breach to
expose partial conductive wire layer;

separating the glass parent board into multiple glass cov-

ers;

installing a FPC board at the breach and on the exposed

conductive wire layer on one separated glass cover with
a conductive glue layer so the FPC board electronically
connects to the conductive wire layer via the conductive
glue layer.

Therefore, the touch panel of the present invention 1s thin-
ner, provides better penetrability and higher yield rate and
costs less than conventional projected capacitive touch pan-
els.
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Other objectives, advantages and novel features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1H are a series of cross sectional side views
showing manufacture of a single-layer projected capacitive
touch panel 1n accordance with the present invention; 10

FIG. 2 1s a representation of touch sensing circuit layers,
insulating ink layers and conductive wire layers on a glass
parent board;

FIG. 3 1s a top view of a flexible printed circuit board
mounted on a glass cover; 15
FIG. 4 1s an explosive view of the single-layer projected
capacitive touch panel in accordance with the present mven-

tion; and

FI1G. 5 1s a cross sectional view of a conventional projected
capacitive touch panel. 20

DETAILED DESCRIPTION OF PR
EMBODIMENT

(1]
Y

ERRED

A method of manufacturing a single-layer projected 25
capacitive touch panel 1n accordance with the present imven-
tion comprises steps of providing a glass parent board, form-
ing touch sensing circuit layers, forming msulating ink layers
having multiple through slots, forming electric conductors in
the through slots, forming conductive wire layers, forming 30
insulator layers, separating the glass parent board into mul-
tiple glass covers, installing a flexible printed circuit (FPC)
board on one separated glass cover and applying a consoli-
dating glue layer.

With reference to FIG. 1A, 1n the step of providing a glass 35
parent board, the glass parent board 1s divided 1nto multiple
glass covers (10), and each glass cover (10) has an operating
surface (11) and a circuit surface (12).

With reference to FIG. 1B, 1n the step of forming touch
sensing layers, each touch sensing layer (20) i1s partially 40
formed on the circuit surface (12) of each glass cover (10) of
the glass parent board. With further reference to FI1G. 2, each
touch sensing layer (20) may be formed on a central zone of
the circuit surface (12) of each glass cover (10) and has
multiple edges. Further, the touch sensing circuit layer (20)1s 45
composed of single-layer touch sensing circuits, such as
single-layer indium tin oxide (ITO) circuits.

Withretference to FIG. 1Cand FIG. 2, 1n the step of forming,
insulating ink layers having multiple through slots, each 1nsu-
lating 1nk layer (30) 1s formed on and near the edges of each 50
touch sensing circuit layer (20) to partially cover the touch
sensing circuit layer (20) so defining a touch zone (21) as
uncovered areas of the touch sensing circuit layer (20). Fur-
ther, each isulating ink layer (30) has multiple through slots
(31) corresponding to and exposing the touch sensing circuit 55
layer (20) covered by the msulating ink layer (30). In a pre-
terred embodiment, the 1insulating layer (30) 1s composed of
dark ink, and the msulating layer (30) and through slots (31)
thereon are formed on the glass cover (10) and partial touch
sensing circuit layer (20) by using screen-printing and curing 60
technique. Consequently, other eclements subsequently
mounted on the msulating ik layer (30) are invisible when
viewed from the operating surface (11) of the glass cover
(10).

With reference to FIG. 1D, 1n the step of forming electric 65
conductors 1n the through slots, the electric conductors (32)
are filled respectively 1n the through slots (31). In a preferred

4

embodiment, color of each electric conductor (32) 1s stmilar
to the color of the mnsulating 1nk layer (30) to avoid people
seeing the through slots (32) from the operating side (11) of
the glass cover (10).

With reference to FIG. 1E, in the step of forming conduc-
tive wire layers, the conductive wire layers (40) are formed
respectively on the msulating ik layers of the glass covers
(10) on the glass parent board to contact with the electric
conductors (32). Therefore, the conductive wire layers (40)
clectronically connect respectively to the touch sensing cir-
cuit layers (20) via the electric conductors (32). In a preferred
embodiment, the conductive wire layers (40) are made of
silver glue by using screen printing technique.

With reference to FIG. 1F, 1n the step of forming insulator
layers, the insulator layers (50) are formed respectively on the
conductive wire layers (40) by using screen printing tech-
nique to prevent the conductive wire layers (40) from oxidiz-
ing. Further, each insulator layer (50) has a breach (51) to
expose partial conductive wire layer (40). In a preferred
embodiment, the insulator layers (50) are made of transparent
material.

In the step of separating the glass parent board into multiple

glass covers, the glass parent board 1s separated into multiple
glass covers (10) by a cutting machine.

With reference to FIG. 1G and FIG. 3, 1n the step of install-
ing a FPC board on one separated glass cover, the FPC board
(70) 1s attached to the breach (51) of the 1mnsulator layer (50)
on the separated glass cover (10) with a conductive glue layer
(60). The FPC board (70) 1s electromically connected to the
conductive wire layer (40) exposed through the insulator
layer (50) via the conductive glue layer (60). In a preferred
embodiment, the conductive glue layer (60) 1s made of aniso-
tropic conductive film (ACF) or anisotropic conductive paste
(ACP), and the FPC board (70) 1s attached to the exposed
conductive wire layer (40) with the conductive glue layer (60)
by using a heat seal machine.

With reference to FIG. 1H, 1n the step of applying a con-

solidating glue layer, the consolidating glue layer (80) 1s
applied to the FPC board (70) and the glass cover (10) to

enhance fastening the FPC board (70) and prevent the FPC
board (70) from coming off during other follow-up manufac-
turing procedures because of improper installation or drag-
ging.

Therefore, with further reference to FIG. 4, a single-layer
projected capacitive touch panel 1n accordance with the
present invention manufactured by the above-mentioned
method comprises a glass cover (10), a touch sensing circuit
layer (20), an insulating ink layer (30), a conductive wire
layer (40), an isulator layer (50), a conductive glue layer
(60), a FPC board (70) and a consolidating glue layer (80).

The glass cover (10) has an operating surface (11) and a
circuit surface (11). The operating surface (11) 1s for users to
touch.

The touch sensing circuit layer (20) 1s mounted on the
circuit surface (12) of the glass cover (10) and has multiple
edges.

The msulating ik layer (30) 1s formed on and covers the
edges of the touch sensing circuit layer (20), and the uncov-
ered touch sensing circuitlayer (20) 1s defined as a touch zone
(21). The insulating ink layer (30) further has multiple
through slots (31). The through slots (31) correspond to and
expose the touch sensing circuit layer (20) covered by the
insulating 1nk layer (30), and each through slot (31) 1s filled
with an electric conductor (32).

The conductive wire layer (40) 1s formed on and covers the
insulating ink layer (30) so the conductive wire layer (40)
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clectronically connects to the touch sensing circuit layer (30)
via the electric conductors (32) 1n the through slots (31).

The 1nsulator layer (50) 1s formed on and covers the con-
ductive wire layer (40) and has a breach (51). The breach (51)
exposes the partial conductive wire layer (40).

The conductive glue layer (60) 1s mounted on the breach
(51) of the msulator layer (50) to cover the exposed conduc-
tive wire layer (40).

The FPC board (70) 1s attached to the conductive glue layer
(60) to be mounted on the breach (51) of the insulator layer
(50) and electronically connects to the conductive wire layer
(40) via the conductive glue layer (60).

The consolidating glue layer (80) 1s applied to and between
the FPC board (70) and the glass cover (10).

The single-layer projected capacitive touch panel 1n accor-
dance with the present invention has advantages in the fol-
lowing.

1. Because the touch panel of the present invention only
requires a single glass and the required optical glue layer in
the conventional projected capacitive touch panel 1s unnec-
essary 1n the touch panel of the present imnvention, the touch
panel of the present invention 1s indeed thinner than the con-
ventional projected capacitive touch panel. Further, the touch
panel of the present invention also provides better penetrabil-
ity than the conventional projected capacitive touch panel.

2. The touch panel of the present invention does not need to
adhere two glasses so the procedure of adhering glasses 1s not
required and the cost for manufacturing the touch panel of the
present invention 1s reduced. Further, manufacturing yield of
the touch panel of the present invention 1s better than conven-
tional projected capacitive touch panels. In addition, manu-
facturing costs of the touch of the present invention are also
reduced because the touch panel of the present invention only
requires a single glass.

3. Because the conductive wire layer (40), the insulator
layer (50) and the conductive glue layer (60) are subsequently
mounted on the insulating ink layer (30), they are hidden by
the msulating ink layer (30) when viewed from the operating,
surface (11) ofthe glass cover (10). Therefore, 1t 1s convenient
for designers to design a casing on an electronic device with-
out rims to cover the conductive wire layer (40), the insulator
layer (50) and the conductive glue layer (60) in the touch
panel of the present invention.

Even though numerous characteristics and advantages of
the present invention have been set forth 1n the foregoing
description, together with details of the structure and function
of the invention, the disclosure 1s 1llustrative only. Changes
may be made 1n detail, especially 1n matters of shape, size,
and arrangement of parts within the principles of the mven-
tion to the full extent indicated by the broad general meaning,
of the terms 1n which the appended claims are expressed.

What 1s claimed 1s:
1. A single-layer projected capacitive touch panel, com-
prising:

a glass cover having an operating surface and a circuit
surface;

a touch sensing circuit layer with multiple edge zones and
a touch zone, mounted on the circuit surface;

an insulating 1nk layer formed on the edge zones, having
multiple through slots on the edge zones such that the
through slots correspond to and expose the touch sens-
ing circuit layer, each through slot has an electric con-
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ductor therein, and color of each electric conductor 1s
similar to color of the msulating ink layer;

a conductive wire layer formed on the insulating 1k layer
and the electric conductors, thereby electronically con-
necting the touch sensing circuit layer via the electric

conductors;

an mnsulator layer with a breach, formed on the conductive
wire layer, such that the breach partially exposes the
conductive wire layer;

a conductive glue layer mounted on the breach, covering

the exposed conductive wire layer; and

a flexible printed circuit (FPC) board attached to the con-

ductive glue layer thereby electronically connecting to
the conductive wire layer via the conductive glue layer.

2. The single-layer projected capacitive touch panel of
claam 1, further comprising a consolidating glue layer,
wherein the consolidating glue layer 1s applied to and
between the FPC board and the glass cover.

3. The single-layer projected capacitive touch panel of
claim 1, wherein the touch zone of the touch sensing circuit
layer 1s defined by the touch sensing circuit layer uncovered
by the 1nsulating ik layer.

4. A method of manufacturing a single-layer projected
capacitive touch panel comprising steps of:

providing a glass parent board divided into multiple glass

covers, with each glass cover having an operating sur-
face and a circuit surface;

forming a touch sensing circuit layer on each glass cover,

with each touch sensing circuit layer having multiple
edge zones and a touch zone and partially formed on the
circuit surface of each glass cover;

forming an isulating ink layer on each touch sensing

circuit layer, with each insulating ink layer formed on
the edge zones partially covering touch sensing circuit
layer, such that each insulating 1nk layer having multiple
through slots on the edge zones corresponds to and
exposes each touch sensing circuit layer;

forming electric conductor into the through slots, such that

color of each electric conductor 1s similar to color of the
insulating ik layer;

forming a conductive wire layer on each insulating ink

layer to contact with the electric conductors, thereby
clectronically connecting each touch sensing circuit
layer via the electric conductors;

forming an 1nsulator layer with a breach on each conduc-

tive wire layer, such that the breach partially exposes
cach conductive wire layer;

separating the glass parent board into multiple glass cov-

ers; and

installing a flexible printed circuit (FPC) board on the

breach and the exposed conductive wire layer on one
separated glass cover with a conductive glue layer, such
that the FPC board electronically connects to the con-
ductive wire layer via the conductive glue layer.

5. The method of claim 4 further comprising a step of
applying a consolidating glue layer to and between the FPC
board and the glass cover after the step of installing the FPC
board.

6. The method of claim 4, wherein the touch zone of the
touch sensing circuit layer i1s defined by the touch sensing
circuit layer uncovered by the insulating ink layer.
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